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THE FRAMEWORK

* The National Research Council developed a guiding
framework for the development of the Next Generation
Science Standards (NGSS)
 vision for what it means to be proficient in science

* based on view of science as body of knowledge and an
evidence-based model and theory building endeavor; continually
expanding, refining and revising knowledge.




RECENT NEWS (JUNE 19, 2012)

* Results on new component of Nation’s Report Card (NAEP)

released
* focused on hands-on, interactive and virtual labs

» QOverall, students could conduct the experiments but were not as
skilled in using their data to justify conclusions or writing reports.
* In one example, 93% of fourth graders got the right answer in a science
experiment, but only 32% could use the evidence from the experiment to justify
their answer.

“students overall across all the task and across all grade levels were challenged by
the parts of the test that required them to consider more than one variable at a

time or if they had to make strategic decisions about how to collect the data.”
Jack Buckley - National Center for Education Statistics Commissioner

"Students could select correct conclusions, but
didn’t do so well when we asked them to explain

their conclusions using the evidence from the data

tables.”
Jack Buckley - National Center for Education Statistics Commissioner




PUTTING OUR TEACHING JOBS IN PERSPECTIVE

T v T TR
.
?
22 DID YOU ? 2
KNOW = °
' : |

»
. 7 n
i
2 0:18/ 5:1€ [



http://www.youtube.com/watch?v=jp_oyHY5bug&feature=related

THE FRAMEWORK

 Three dimensions combined for each standard

* Dimension 1 - Practices
e describes behaviors that scientists engage in and the key set of
engineering practices that engineers use
* Dimension 2 - Crosscutting Concepts
* have application across all domains of science
e patterns, cause and effect, scale, systems, energy and matter, structure
and function, stability and change
* Dimension 3 - Disciplinary Core Ideas
* help focus curriculum, instruction and assessments on most important
aspects of science
» physical sciences, life sciences, earth and space sciences, engineering,
technology and applications of science
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HS PHYSICAL SCIENCE - FORCES AND MOTION

Students who demonstrate understanding can:

a. Plan and carry out investigations to show that the algebraic formulation of Newtons second law of
motion accurately predicts the relationship between the net force on macroscopic objects, their
mass, and acceleration and the resulting change in motion.

b. Generate and analyze data to support the claim that the total momentum of a closed system of
objects before an interaction is the same as the total momentum of the system of objects after an
interaction.

c. Use algebraic equations to predict velocities of objects after an interaction when the masses and
velocities of objects before the interaction are known.

d. Design and evaluate devices that minimize force on a macroscopic object during a collision.

e. Construct a scientific argument supporting the claim that the predictability of changes within
systems can be understood by defining the forces and changes in momentum both inside and
outside the system.

f. Communicate arguments to support claims that Newtons laws of motion apply to macroscopic
objects but not to objects at the subatomic scales or speeds close to the speed of light.

DRAFT




HS PHYSICAL SCIENCE - INTERACTIONS OF FORCES

Students who demonstrate understanding can:

a. Use mathematical expressions to determine the relationship between the variables in Newtons
Law of Gravitation and Coulombs Law, and use these to predict the electrostatic and gravitational
forces between objects.

b. Use models to demonstrate that electric forces at the atomic scale affect and determine the
structure, properties (including contact forces), and transformations of matter.

c. Plan and carry out investigations to demonstrate the claim that magnets, electric currents, or
changing electric fields cause magnetic fields and electric charges or changing magnetic fields
cause electric fields.

d. Obtain, evaluate, and communicate information to show that strong and weak nuclear interactions
inside atomic nuclei determine which nuclear isotopes are stable, and that the pattern of decay of
an unstable nucleus can often be predicted.

e. Obtain, evaluate, and communicate information to show how scientists and engineers take
advantage of the effects of electrical and magnetic forces in materials to design new devices and
materials through a process of research and development.




HS PHYSICAL SCIENCE - FORCES AND ENERGY

Students who demonstrate understanding can:

a. Plan and carry out investigations in which a force field is mapped to provide evidence that forces
can transmit energy across a distance.

b. Develop arguments to support the claim that when objects interact at a distance, the energy
stored in the field changes as the objects change relative motion.

c. Evaluate natural and designed systems where there is an exchange of energy between objects
and fields and characterize how the energy is exchanged.




HS PHYSICAL SCIENCE - ENERGY

Students who demonstrate understanding can:

a.

Construct and defend models and mathematical representations that show that over time the total
energy within an isolated system is constant, including the motion and interactions of matter and
radiation within the system.

Identify problems and suggest design solutions to optimize the energy transfer into and out of a
system.

Analyze data to support claims that closed systems move toward more uniform energy
distribution.

Design a solution to minimize or slow a systems inclination to degrade to identify the effects on
the flow of the energy in the system.

Construct models to show that energy is transformed and transferred within and between living
organisms.

Construct models to represent and explain that all forms of energy can be viewed as either the
movement of particles or energy stored in fields.

Construct representations that show that some forms of energy may be best understood at the
molecular or atomic scale.

Design, build, and evaluate devices that convert one form of energy into another form of energy.

DRAFT




HS PHYSICAL SCIENCE - WAVES

Students who demonstrate understanding can:

a. Plan and carry out investigations to determine the mathematical relationships among wave speed,
frequency, and wavelength and how they are affected by the medium through which the wave

travels.

b. Carry out an investigation to describe a boundary between two media that affects the reflection,
refraction, and transmission of waves crossing the boundary.

c. Investigate the patterns created when waves of different frequencies combine and explain how
these patterns are used to encode and transmit information.

d. Use drawings, physical replicas, or computer simulation models to explain that resonance occurs
when waves add up in phase in a structure, and that structures have a unique frequency at which

resonance occurs.




HS PHYSICAL SCIENCE - ELECTROMAGNETIC RADIATION

Students who demonstrate understanding can:

a.

Use arguments to support the claim that electromagnetic radiation can be described using both a
wave model and a particle model, and determine which model provides a better explanation of
phenomena.

Obtain, evaluate, and communicate scientific literature to show that all electromagnetic radiation
travels through a vacuum at the same speed(called the speed of light).

Obtain, evaluate, and communicate scientific literature about the effects different wavelengths of
electromagnetic radiation have on matter when the matter absorbs it.

Analyze and interpret data of both atomic emission and absorption spectra of different samples to
make claims about the presence of certain elements in the sample.

Construct an explanation of how photovoltaic materials work using the particle model of light, and
describe their application in everyday devices.

Obtain, evaluate and communicate scientific literature about the differences and similarities
between analog and digital representations of information to describe the relative advantages and
disadvantages.

Construct explanations for why the wavelengths of an electromagnetic wave determines its use
for certain applications.




CURRENT SOUTH DAKOTA VS NGSS STANDARDS

« Currently do not have Basic, Proficient, Advanced levels

» Core performance descriptors similar to NGSS performance standards

* Performance standards broader and more focused on process of science and
engineering

* No specific course/grade level definitions yet for NGSS

* General assessment limit recommendations included with NGSS but specific
assessment not yet clearly defined at national or state level
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LEAD STATE PARTNERS

South Dakota is one of 26 states reviewing and providing input to the national writing team.




ttp://www.nextgenscience.org/
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